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Abstract 

Background:  Posttraumatic  growth  is  the  positive  change  resulting  from  traumatic  experiences  and  is  typically 
assessed  with  retrospective  measures  like  the  Posttraumatic  Growth  Inventory  (PTGI).  The  PTGI  was  designed  to  include 
reference  to  a  specific  traumatic  event,  making  it  difficult  to  implement,  without  change,  in  prospective  survey  studies. 
Thus,  a  modified  Posttraumatic  Growth  Inventory-Short  Form  (PTGI-SF)  was  included  in  a  large  prospective  study  of 
current  and  former  U.S.  military  personnel.  The  current  study  provides  preliminary  psychometric  data  for  this  modified 
measure  and  its  ability  to  assess  psychological  well-being  at  a  single  time  point. 

Methods:  The  study  population  (N=  135,843)  was  randomly  and  equally  split  into  exploratory  and  confirmatory 
samples  that  were  proportionately  balanced  on  trauma  criterion.  Exploratory  factor  analysis  and  confirmatory  factor 
analysis  (CFA)  were  performed  to  assess  the  psychometric  validity  of  the  modified  measure.  The  final  model  was  also 
assessed  in  a  subset  of  the  confirmatory  sample  with  a  history  of  trauma  using  CFA. 

Results:  Results  supported  a  single-factor  model  with  two  additional  correlations  between  items  assessing  spirituality 
and  items  assessing  compassion/appreciation  for  others.  This  model  also  fits  among  the  subset  with  a  history  of  trauma. 
The  resulting  measure  was  strongly  associated  with  social  support  and  personal  mastery. 

Conclusions:  The  modified  PTGI-SF  in  this  study  captures  psychological  well-being  in  cross-sectional  assessments,  in 
addition  to  being  able  to  measure  posttraumatic  growth  with  multiple  assessments.  Results  indicate  that  the  modified 
measure  is  represented  by  a  single  factor,  but  that  items  assessing  spirituality  and  compassion/appreciation  for  others 
may  be  used  alone  to  better  capture  these  constructs. 
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Background 

Posttraumatic  growth  refers  to  the  positive  psychological 
change  (e.g.,  stronger  spiritual  faith  or  more  compas¬ 
sion)  after  the  experience  of  traumatic  events  [1-3]. 
Posttraumatic  growth  has  been  documented  among 
persons  who  have  faced  varied  types  of  trauma,  includ¬ 
ing  the  loss  of  a  loved  one  [4],  cancer  diagnosis  [5],  and 
the  experience  of  war  [6-8].  The  Posttraumatic  Growth 
Inventory  (PTGI)  is  a  21 -item  measure  of  positive 
growth  that  uses  a  6-point  Likert- type  response  scale  [2]. 
The  21 -item  scale  has  been  shown  to  fit  a  five-factor 
structure  consisting  of  (a)  relating  to  others,  (b)  new 
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possibilities,  (c)  personal  strength,  (d)  spiritual  change, 
and  (e)  appreciation  of  life  [2,  9].  The  full  scale  has  been 
abbreviated  into  the  10-item  Posttraumatic  Growth 
Inventory- Short  Form  (PTGI-SF)  in  order  to  make 
administration  of  the  measure  more  feasible  in  contexts 
where  time  or  space  is  limited  [10].  Ten  items  from  the 
PTGI  (two  from  each  subscale)  were  selected  for  inclusion 
in  the  PTGI-SF  [10].  Similar  to  the  full  measure,  the 
PTGI-SF  has  been  used  to  examine  posttraumatic  growth 
after  different  types  of  traumatic  experiences,  including 
negative  medical  diagnoses  [11],  life  stressor  events  [12], 
acts  of  terrorism  [13],  and  exposure  to  war  [14]. 

The  full  scale  and  short  form  versions  ask  individuals 
to  report  on  growth  by  using  retrospective  self-reported 
items.  However,  this  method  of  measurement  has  been 
criticized  [15].  The  primary  criticism  is  that  it  may  be 
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difficult  for  individuals  to  accurately  recall  and  compare 
their  pre-trauma  status  with  their  current  status.  Fur¬ 
thermore,  perceptions  of  growth  following  traumatic 
events  may  be  distorted  by  known  psychological 
processes  (e.g.,  creating  positive  illusion)  making  it 
difficult  to  measure  actual  growth  [15,  16].  In  order  to 
examine  the  validity  of  the  full  scale,  Frazier  and 
colleagues  adapted  phrasing  of  the  items  to  refer  to  feel¬ 
ings  over  the  last  2  weeks,  rather  than  since  a  traumatic 
event  [15].  Respondents  completed  these  items  at  two 
time  points,  which  were  used  to  prospectively  assess 
change  from  pre-  to  post-trauma.  The  study  found  that 
objective  changes  measured  with  this  adapted  scale  were 
unrelated  to  retrospective  perceptions  of  change 
assessed  using  the  PTGI  at  the  second  time  point,  indi¬ 
cating  that  the  PTGI  may  not  accurately  capture  growth 
following  a  traumatic  event  [15].  Due  to  these  concerns 
about  the  PTGI,  researchers  have  been  encouraged  to 
conduct  longitudinal  studies  to  prospectively  assess 
posttraumatic  growth  [17,  18]. 

Launched  in  2001,  the  Millennium  Cohort  Study  is  the 
largest  prospective  epidemiological  study  in  U.S.  military 
history.  It  was  designed  to  evaluate  the  impact  of  mili¬ 
tary  service  on  the  health  of  U.S.  service  members. 
Health  status,  occupational  factors,  and  life  experiences 
are  assessed  approximately  every  3  years  using  a  self- 
report  questionnaire  [19,  20].  A  modified  version  of  the 
PTGI-SF,  similar  to  that  created  by  Frazier  et  al.  [15], 
was  added  to  the  Millennium  Cohort  Study  survey  dur¬ 
ing  the  2011-2013  survey  cycle.  The  wording  was 
altered  to  assess  an  individuals  current  state  to  remove 
the  retrospective  recall  component  and  to  collect 
information  on  all  participants,  regardless  of  trauma. 
Similar  to  other  prospective  posttraumatic  growth 
studies  [15,  18],  the  intent  of  these  modifications  was  to 
be  able  to  prospectively  measure  growth  using  longitu¬ 
dinal  data  from  subsequent  surveys.  However,  given  the 
content  of  the  items,  the  modified  version  of  the  PTGI- 
SF  is  likely  to  also  capture  psychological  well-being 
when  assessed  using  a  cross-sectional  design. 

Although  Frazier  and  colleagues  have  examined  a 
similar  measure  [15],  to  the  authors’  knowledge,  no 
study  has  examined  the  psychometric  properties  of  a 
PTGI  scale  modified  this  way.  The  current  study  exam¬ 
ined  the  factor  structure  of  this  modified  PTGI-SF 
instrument.  In  addition,  convergent  and  divergent  valid¬ 
ity  of  the  resulting  measure  was  established  with  other 
measures  contained  within  the  Millennium  Cohort 
Study  survey. 

Methods 

Participants 

Since  2001,  the  Millennium  Cohort  has  enrolled  over 
200,000  participants  during  four  sequential  enrollment 


cycles.  The  Millennium  Cohort  procedures  were  ap¬ 
proved  by  the  Institutional  Review  Board  at  the  Naval 
Health  Research  Center.  All  participants  provided  volun¬ 
tary,  informed  consent.  The  study  population  for  the 
current  analyses  was  limited  to  participants  who 
completed  a  questionnaire  during  the  2011-2013  survey 
cycle  (n  =  138,949).  Additionally,  participants  missing  re¬ 
sponses  on  physical  assault,  sexual  assault,  and  other 
items  designed  to  assess  traumatic  exposures  were 
excluded  (final  N  =  135,843;  97.7%  of  all  survey  cycle  par¬ 
ticipants).  A  stratified  random  sampling  technique  was 
used  to  separate  participants  into  exploratory  and 
validation  samples.  Because  trauma  may  influence  the 
underlying  structure  of  the  measure,  strata  of  participants 
with  every  possible  combination  of  history  of  physical 
trauma,  sexual  trauma,  and  other  traumatic  experiences 
were  created  and  randomly  divided  into  the  two  equal  sam¬ 
ples.  The  exploratory  sample  contained  67,921  participants, 
and  the  validation  sample  contained  67,922  participants. 

Measures 

As  coined  by  Frazier  and  colleagues,  the  “current  standing” 
PGTI-SF  (C-PTGI-SF),  which  measures  the  current  state  of 
each  item  regardless  of  past  traumatic  experience  [15],  was 
first  introduced  as  a  part  of  the  Millennium  Cohort  survey 
during  the  2011-2013  cycle.  In  addition  to  the  modifica¬ 
tions  mentioned,  an  additional  item  from  the  full  PTGI  (“I 
have  compassion  for  others”)  was  included  in  the  11 -item 
C-PTGI-SF  to  provide  more  information  about  positive 
social  growth.  Participants  responded  to  the  prompt, 
“Indicate  the  degree  to  which  the  following  state¬ 
ments  are  true  in  your  life...”  on  a  7-point  Likert- type 
scale  from  0  ( Not  at  all)  to  6  {To  a  very  great  degree) 
for  items  such  as  “I  prioritize  what  is  important  in 
life”  and  “I  have  religious  faith.”  The  items  showed 
strong  internal  consistency  ( a  =  0.92).  See  Table  2  for 
a  complete  list  of  the  items. 

To  ensure  equal  representation  of  traumatic  experi¬ 
ences  in  the  exploratory  factor  analysis  (EFA)  and 
confirmatory  factor  analysis  (CFA)  sample,  data  from  all 
survey  cycles  were  used  to  assess  the  history  of  trau¬ 
matic  experiences.  If  a  participant  endorsed  a  trauma  on 
any  survey,  he  or  she  was  categorized  as  exposed  to  that 
trauma.  The  sexual  assault  and  physical  assault  items 
were  individual  statements  with  “yes”  or  “no”  response 
options.  “Other  traumatic  experiences”  were  ascertained 
using  five  items  with  a  three-level  response  option  for 
zero,  one,  or  more  than  one  exposure.  These  five  items 
refer  to  traumatic  events  that  are  likely  to  occur  in 
combat  (e.g.,  witnessing  a  persons  death  due  to  war, 
disaster,  or  a  tragic  event;  seeing  dead  bodies);  however, 
some  individuals  may  have  experienced  such  events 
outside  of  combat  (e.g.,  paramedics),  so  responses  are  not 
limited  to  only  wartime  experiences.  Participants  were 
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considered  to  have  had  “other  traumatic  experiences”  if 
one  or  more  of  the  five  items  were  endorsed,  regardless  of 
the  circumstance  of  the  traumatic  experience. 

Demographic  (e.g.,  gender,  birth  year,  education,  mari¬ 
tal  status,  race/ethnicity)  and  military  information  (e.g., 
military  pay  grade,  service  component,  branch  of  ser¬ 
vice)  were  assessed  at  the  2011-2013  survey  cycle  using 
a  combination  of  self-report  and  administrative  records. 
Deployment  status  was  based  on  data  obtained  from  the 
Defense  Manpower  Data  Center  and  self-reported 
combat  experiences  in  support  of  the  operations  in  Iraq 
and  Afghanistan  since  2001.  Those  deployed  were 
considered  to  have  experienced  combat  if  they  reported 
personally  witnessing  death,  prisoners  of  war,  refugees, 
maimed  soldiers,  or  physical  abuse. 

Hypertension,  social  support,  and  personal  mastery 
were  examined  to  establish  convergent  and  divergent 
validity.  The  hypertension  item  response  options  were 
“yes”  or  “no”  to  indicate  whether  an  individual  had 
received  a  diagnosis  by  a  medical  professional.  The  so¬ 
cial  support  item  asked,  “In  the  last  4  weeks,  how  well 
have  your  family  and  friends  supported  you?”  and  was 
scored  with  a  5-point  Likert  scale  response  (0  =  Not  at 
all ,  4  =  Extremely).  Three  items  from  the  Pearlin  Mastery 
Scale  (e.g.,  “What  happens  to  me  in  the  future  mostly 
depends  on  me”)  were  also  used  with  response  options 
ranging  from  0  (< Strongly  disagree)  to  5  (, Strongly  agree) 
[21].  Personal  mastery  was  measured  by  the  mean  score 
of  these  three  items. 

Statistical  analysis 

Demographic  characteristics  were  summarized  for  the 
participants  who  completed  the  survey  during  the  2011- 
2013  survey  cycle.  EFA  using  iterated  principal  factor 
analysis  was  conducted  on  the  exploratory  sample.  An 
oblique  rotation  method  was  used,  allowing  factors  to  be 
correlated  [22,  23].  The  Kaiser  criterion,  scree  plot,  and 
interpretability  of  results  were  used  to  determine  the 
number  of  factors  to  retain  [23].  CFA  was  conducted 
using  the  validation  sample  and  separately  with  a  subset 
of  the  validation  sample  that  had  experienced  trauma. 
Model  fit  was  assessed  with  the  comparative  fit  index 
(CFI),  Tucker-Lewis  index  (TLI),  root  mean  square  error 
of  approximation  (RMSEA),  and  standardized  root  mean 
square  residual  (SRMR).  Cutoff  values  for  these  indices 
vary,  however,  generally  high  CFI  and  TLI  values  along 
with  low  RMSEA  and  SRMR  values  indicate  a  good 
model  fit  [24].  Differences  between  the  models  were 
assessed  using  the  Akaike  information  criterion  (AIC) 
because  AIC  is  sensitive  to  differences  in  changes  in 
degrees  of  freedom  [24]. 

Convergent  validity  was  examined  through  correlations 
with  the  social  support  item  and  three  items  from  the 
Pearlin  Mastery  Scale.  Divergent  validity  was  assessed 


using  hypertension.  Hypertension  was  selected  because  it 
was  expected  to  affect  physical  health  but  not  psycho¬ 
logical  well-being. 

CFA  models  were  evaluated  using  Mplus  Version  7.3 
(Muthen  &  Muthen,  Los  Angeles,  CA).  All  other  ana¬ 
lyses  were  performed  using  SAS  9.3  (SAS  Institute  Inc., 
Cary,  NC). 

Results 

A  majority  of  the  participants  were  non-Hispanic  White 
(72.9%),  male  (70.2%)  and  born  after  1979  (50.4%).  The 
prevalence  of  individuals  with  posttraumatic  stress 
disorder  in  the  study  population  was  10.7%.  About  8%  of 
the  population  reported  a  history  of  sexual  assault; 
similarly  about  9%  of  the  population  reported  a  history 
of  physical  assault.  Nearly  half  of  the  population  had 
experienced  other  traumatic  experiences  (44.6%).  Demo¬ 
graphic  information  for  study  participants  is  summarized 
in  Table  1. 

Basic  descriptive  statistics  for  each  item  are  pro¬ 
vided  in  Table  2.  All  items  were  likely  to  be  endorsed 
by  each  participant  as  shown  by  the  means  and 
medians  of  all  the  items  being  above  the  midpoint  of 
each  scale.  However,  each  item  had  a  standard  devi¬ 
ation  greater  than  or  equal  to  1.0  indicating  sufficient 
variability  in  each  item.  Each  item  was  strongly  corre¬ 
lated  with  the  total  scale  (rs  >  .52). 

Exploratory  factor  analysis 

The  Kaiser  criterion  indicated  two  factors  with  eigen¬ 
values  of  6.0  and  1.2.  The  scree  plot,  a  method  to  depict 
the  eigenvalues  and  assess  factor  separation  (Fig.  1), 
suggested  a  possible  range  of  one  to  three  factors.  A 
two-factor  EFA  was  examined  first  since  it  was  sup¬ 
ported  both  by  the  Kaiser  criterion  and  scree  plot 
(Table  3).  The  two-factor  EFA  identified  one  factor  with 
six  strongly  loading  items  (loadings  >  .60)  while  the  other 
factor  had  only  two  items  strongly  loading  onto  it  (“I 
have  religious  faith”  and  “I  have  an  understanding  of 
spiritual  matters”).  Two  of  the  remaining  three  items  (“I 
have  compassion  for  others”  and  “I  have  learned  a  great 
deal  about  how  wonderful  people  are”)  cross-loaded 
onto  both  factors.  The  correlation  between  the  two 
factors  was  0.54. 

One  known  limitation  of  two-item  factors  is  that  they 
are  locally  underidentified  in  structural  equation  models 
[24,  25].  Additionally,  cross-loadings  can  reduce  the 
interpretability  of  results  and  can  be  the  result  of  an 
underlying  factor  [24].  To  avoid  these  problems, 
additional  solutions  were  investigated.  However,  the 
three-factor  solution  posed  similar  problems  (Table  4). 
The  EFA  for  the  three-factor  model  identified  one  factor 
with  five  strongly  loading  items,  while  the  other  two  fac¬ 
tors  had  only  two  items  strongly  loading  on  each.  The 
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Table  1  Demographic  information  for  millennium  cohort  study 
participants,  2011-2013  survey  cycle  (N=  135843) 

Characteristics  Population  n  (%) 

Gender 


Men 

95,321  (70.2) 

Women 

40,522  (29.8) 

Birth  year 

P  re- 1960 

13,644  (10.0) 

1960-1969 

23,147  (17.0) 

1970-1979 

30,528  (22.5) 

1980+ 

68,524  (50.4) 

Education 

High  school  diploma  or  less 

15,640  (11.5) 

Some  college3 

67,803  (49.9) 

Bachelor's  degree 

30,838  (22.7) 

Master's  degree/PhD 

21,560  (15.9) 

Marital  status 

Never  married 

28,590  (21.1) 

Married 

87,472  (64.4) 

Divorced6 

19,781  (14.6) 

Race/ethnicity 

Non-Hispanic  White 

98,919  (72.9) 

Non-Hispanic  Black 

14,259  (10.5) 

Other 

22,600  (16.6) 

Military  pay  grade 

Commissioned  or  Warrant  officer 

31,251  (23.0) 

Enlisted 

104,591  (77.0) 

Service  component 

Active  duty 

79,092  (58.2) 

Reserve 

56,751  (41.8) 

Branch  of  service 

Army 

60,638  (44.6) 

Navy/Coast  Guard 

24,160  (17.8) 

Marines 

10,988  (8.1) 

Air  Force 

40,057  (29.5) 

Deployment  status 

Nondeployed 

51,162  (37.7) 

Deployed  without  combat 

42,562  (31.3) 

Deployed  with  combat 

42,119  (31.0) 

Posttraumatic  stress  disorderc 

Yes 

14,362  (10.7) 

No 

120,126  (89.3) 

Ever  suffered  a  violent  assault 

Yes 

12,101  (8.9) 

No 

123,742  (91.1) 

Table  1  Demographic  information  for  millennium  cohort  study 
participants,  201 1-2013  survey  cycle  (N=  135843)  (Continued) 


Ever  suffered  a  sexual  assault 

Yes 

10,617  (7.8) 

No 

125,226  (92.2) 

Other  traumatic  experiences6 

Yes 

60,525  (44.6) 

No 

75,318  (55.4) 

Due  to  rounding,  all  percentages  may  not  add  up  to  100.  Not  all 

characteristics  had  a  population  of  135,843  due  to  missing  values 

°Some  college  includes  completing  an  associate  degree 

^Divorced  includes  those  who  have  annulled  their  marriage,  legally  separated, 

and  have  been  widowed 

cPosttraumatic  stress  disorder  (PTSD)  was  ascertained  by  the  17-item  PTSD 
Checklist-Civilian  Version.28  Participants  were  considered  to  screen  positive  for 
PTSD  if  they  met  the  criteria  that  correspond  to  DSM-IV  diagnostic  criteria.29 
dOther  traumatic  experiences  was  defined  as  participants  who  experienced 
traumatic  events  captured  by  the  measure  (e.g.,  witnessing  a  person's  death 
due  to  war,  disaster,  or  a  tragic  event;  seeing  dead  bodies) 

items  “I  have  religious  faith”  and  “I  have  an  understanding  of 
spiritual  matters”  loaded  on  the  second  factor,  while  “I  have 
compassion  for  others”  and  “I  have  learned  a  great  deal  about 
how  wonderful  people  are”  loaded  on  the  third  factor.  The 
remaining  two  items — “I  have  a  sense  of  closeness  with 
others”  and  “I’m  stronger  than  I  thought  I  was”— cross-loaded 
onto  two  different  factors.  The  three  factors  were  highly  cor¬ 
related  with  each  other  (r  =  0.67,  0.57,  and  0.52,  respectively). 

Given  the  high  alpha,  large  initial  eigenvalue,  and  high 
correlations  between  factors,  a  single-factor  model  was 
also  examined.  All  but  one  item  loaded  onto  this  factor 


Table  2  Item-level  descriptive  statistics  across  total  sample 
(n  =  1 35,843) 


Item 

Mean 

(SD) 

Median 

[IQR] 

Item-total 

correlation 

1  am  able  to  do  good  things 
with  my  life. 

4.0  (1.0) 

4  [4-5] 

.76 

1  have  an  appreciation  for  the 
value  of  my  own  life. 

4.2  (1.0) 

4  [4-5] 

.69 

1  know  that  1  can  handle 
difficulties. 

4.0  (1.0) 

4  [4-5] 

.64 

1  established  a  path  for 
my  life. 

3.5  (1.3) 

4  [3-4] 

.73 

1  prioritize  what  is  important 
in  life. 

3.8  (1.0) 

4  [3-5] 

.59 

1  have  a  sense  of  closeness 
with  others. 

3.5  (1.3) 

4  [3-4] 

.76 

I'm  stronger  than  1  thought 

1  was. 

3.6(13) 

4  [3-5] 

.66 

1  have  learned  a  great  deal 
about  how  wonderful 
people  are. 

3.1  (1.5) 

3  [2-4] 

.70 

1  have  compassion  for  others. 

3.7  (1.2) 

4  [3-5] 

.64 

1  have  religious  faith. 

3.1  (1.7) 

4  [2-5] 

.52 

1  have  understanding  of 
spiritual  matters. 

3.5  (1.4) 

4  [3-5] 

.66 

Kaur  et  al.  BMC  Medical  Research  Methodology  (201 7)  1 7:69 


Page  5  of  9 


Scree  Plot  from  Exploratory  Factor  Analysis 
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Fig.  1  Scree  plot  of  eigenvalues  for 
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with  a  factor  loading  greater  than  0.60  (Table  5).  The 
item  “I  have  religious  faith”  had  a  moderate  factor 
loading  of  0.51.  The  study  team  chose  to  proceed 
with  the  single-factor  model  because  it  did  not  have 
cross-loading  items  or  factors  with  only  two  items 
and  had  a  strong  association  with  all  of  the  items. 
The  study  team  named  this  factor  positive  psycho¬ 
logical  well-being. 

Confirmatory  factor  analysis 

A  single-factor  CFA  was  conducted  using  the  validation 
sample.  The  single-factor  model  demonstrated  poor  fit 
(AIC  =  1,975,061;  CFI  =  0.910;  TLI  =  0.884;  SRMR  = 
0.048;  RMSEA  =  0.090).  To  improve  fit,  residual  covari¬ 
ances  were  added  to  the  model  to  account  for  the 

Table  3  Factor  loadings  of  exploratory  factor  analysis  with  two 
factors  (n  =  65,306) 

Item  Factor  loadings 

Factor  1  Factor  2 


1  am  able  to  do  good  things  with 
my  life. 

0.90 

1  have  an  appreciation  for  the  value 
of  my  own  life. 

0.82 

1  know  that  1  can  handle  difficulties. 

0.80 

1  established  a  path  for  my  life. 

0.77 

1  prioritize  what  is  important  in  life. 

0.69 

1  have  a  sense  of  closeness  with 
others. 

0.68 

I'm  stronger  than  1  thought  1  was. 

0.57 

1  have  learned  a  great  deal  about 
how  wonderful  people  are. 

0.51 

0.32 

1  have  compassion  for  others. 

0.46 

0.29 

1  have  religious  faith. 

0.87 

1  have  understanding  of  spiritual  matters. 

0.69 

additional  associations  between  the  two  pairs  of  items 
from  the  three-factor  EFA:  (a)  “I  have  religious  faith” 
and  “I  have  an  understanding  of  spiritual  matters,”  and 
(b)  “I  have  compassion  for  others”  and  “I  have  learned  a 
great  deal  about  how  wonderful  people  are.”  This  model 
had  better  fit  relative  to  the  single-factor  model,  as  seen 
by  a  reduction  in  AIC  and  moderate  fit  overall  (AIC  = 
1,964,099;  CFI  =  0.936;  TLI  =  0.916;  SRMR  =  0.044;  and 
RMSEA  =  0.076).  Figure  2  depicts  the  final  selected 
model.  The  residual  covariances  of  the  religiosity  items 
and  the  feelings  toward  others  items  equated  to  correla¬ 
tions  of  0.86  and  0.69,  respectively.  A  CFA  using  a 
subset  of  the  validation  sample  that  had  experienced 
trauma  was  also  conducted  with  the  model  depicted  in 
Fig.  2.  The  fit  indices  within  this  model  are  comparable 


Table  4  Factor  loadings  of  exploratory  factor  analysis  with  three 
factors  (n  =  65306) 


Item 

Factor  loadings 

Factor 

Factor 

Factor 

1 

2 

3 

1  am  able  to  do  good  things  with 
my  life. 

0.88 

1  have  an  appreciation  for  the  value 
of  my  own  life. 

0.80 

1  know  that  1  can  handle  difficulties. 

0.77 

1  established  a  path  for  my  life. 

0.67 

1  prioritize  what  is  important  in  life. 

0.70 

1  have  a  sense  of  closeness  with  others. 

0.43 

0.40 

I'm  stronger  than  1  thought  1  was. 

0.39 

0.29 

1  have  learned  a  great  deal  about  how 
wonderful  people  are. 

0.97 

1  have  compassion  for  others. 

1  have  religious  faith. 

0.58 

0.88 

1  have  understanding  of  spiritual  matters. 

0.79 

Factors  with  an  absolute  loading  <0.20  not  shown 


Factors  with  an  absolute  loading  <0.20  not  shown 
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Table  5  Factor  loadings  of  exploratory  factor  analysis  with  one 
factor  (n  =  65306) 


Item 

Factor  loadings 

Factor  1 

1  am  able  to  do  good  things  with  my  life. 

0.82 

1  have  an  appreciation  for  the  value  of 
my  own  life. 

0.76 

1  know  that  1  can  handle  difficulties. 

0.70 

1  established  a  path  for  my  life. 

0.78 

1  prioritize  what  is  important  in  life. 

0.63 

1  have  a  sense  of  closeness  with  others. 

0.80 

I'm  stronger  than  1  thought  1  was. 

0.70 

1  have  learned  a  great  deal  about  how 
wonderful  people  are. 

0.73 

1  have  compassion  for  others. 

0.66 

1  have  religious  faith. 

0.51 

1  have  understanding  of  spiritual  matters. 

0.64 

to  those  of  the  larger  validation  sample  (CFI  =  0.936; 
TLI  =  0.916;  SRMR  =  0.045;  RMSEA  =  0.076). 

Convergent  and  divergent  validity 

Pearson  correlation  coefficients  were  calculated  between 
a  total  score  calculated  from  the  sum  of  all  11  C-PTGI- 
SF  items  and  constructs  identified  a  priori  to  establish 
validity.  All  correlations  were  significant  at  p  <  .0001. 
Hypertension  (r  =  -0.06)  was  weakly  correlated  with 
C-PTGI-SF.  Social  support  (r  =  0.42)  and  personal 
mastery  (r  =  0.42)  were  significantly  and  positively  corre¬ 
lated  with  the  C-PTGI-SF. 

Discussion 

A  single-factor  model  emerged  as  the  best  fit  for  these 
11  items  on  the  Millennium  Cohort  survey.  EFAs  were 
conducted  for  models  with  factors  ranging  from  one  to 
three.  Because  the  two-  and  three-factor  models  did  not 
show  clear  factor  separation,  the  study  team  examined 
and  selected  a  single-factor  model,  which  was  also 
supported  by  the  scree  plot.  This  model  was  subsequently 
examined  using  CFA.  Residual  covariances  were  included 
to  prevent  convergence  problems  and  estimation  errors 
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associated  with  estimating  factors  with  only  two  indica¬ 
tors.  Additionally,  they  maintain  the  idiosyncratic  associ¬ 
ation  between  the  two  items  assessing  faith  and 
spirituality  and  the  two  items  assessing  compassion  and 
appreciation  for  others.  It  is  important  to  note  that  these 
adjustments  were  made  from  the  results  of  the  exploratory 
sample  and  were  not  discovered  using  modification 
indices  in  the  confirmatory  sample,  which  can  result  in 
misspecified  final  models  [26,  27] .  The  current  study  indi¬ 
cates  the  utility  of  the  C-PTGI-SF  to  capture  positive  psy¬ 
chological  well-being  at  a  single  time  point.  Further,  the 
C-PTGI-SF  assessed  before  and  after  a  traumatic  event 
can  be  used  to  assess  conventional  posttraumatic  growth. 

Previously,  the  PTGI-SF  was  developed  by  Cann 
and  colleagues  using  the  following  process  to  pare 
down  the  21-item  PTGI  [10].  The  strongest  loading 
items  from  the  appreciation  of  life  and  personal 
strength  factors  and  the  two  items  in  the  spiritual 
change  factor  were  included  as  part  of  the  PTGI.  The 
two  items  from  the  remaining  two  factors  (relating  to 
others  and  new  possibilities)  were  selected  to  expand 
the  scope  of  the  inventory  because  the  strongest  load¬ 
ing  items  of  these  factors  were  deemed  redundant 
with  items  already  included  from  the  three  other  fac¬ 
tors  [10].  Those  items  were  preferentially  selected. 
Although  the  current  study  only  found  a  single  factor 
for  the  C-PTGI-SF,  it  is  possible  that  had  all  the 
items  from  the  long  form  been  assessed,  the 
previously  discovered  five-factor  model  of  the  PTGI 
would  have  separated  out  more  cleanly.  While 
subanalyses  examined  a  subgroup  consisting  of  only 
those  who  had  experienced  trauma,  the  main  analyses 
of  the  current  study  differ  from  previous  studies  due 
to  modifications  to  the  scale  and  the  study  popula¬ 
tion,  which  included  participants  who  had  not  expe¬ 
rienced  trauma. 

Some  evidence  for  subfactors  in  the  two-  and  three- 
factor  EFAs  was  observed,  with  two  items  strongly  load¬ 
ing  onto  the  second  and  third  factors.  However,  these 
factors  contributed  to  cross-loading  among  other  items 
and  were  highly  correlated  with  the  main  factor,  which 
explains  why  these  items  factored  well  in  the  single¬ 
factor  EFA.  However,  the  two  strong  residual  covariances 
suggest  that  these  item  pairs  (spirituality  items  and 
compassion/appreciation  for  others  items)  could  be  used 
alone  in  future  research  projects. 

Divergent  validity  was  established  using  hypertension, 
which  was  weakly  associated  with  the  C-PTGI-SF. 
Hypertension  was  selected  because  its  diagnosis  was  not 
expected  to  be  associated  with  substantially  decreased 
well-being.  Additionally,  convergent  validity  was  estab¬ 
lished  using  social  support  and  personal  mastery.  These 
items  were  selected  since  they  also  measure  facets  of 
positive  personal  and  social  well-being  that  the  C-PTGI- 


SF  captures.  Both  were  moderately  correlated  with  the 
C-PTGI-SF,  demonstrating  that  the  C-PTGI-SF  is  similar 
to,  yet  also  distinct,  from  these  two  concepts. 

An  artifact  of  the  data  is  that  the  factor  structure 
from  the  EFAs  did  not  show  distinct  factor  separation 
and  thus  required  additional  interpretation  and 
decision  making  to  select  a  factor  structure.  However, 
while  the  factor  structure  was  not  initially  well- 
defined,  information  provided  by  the  EFAs  was  used 
to  improve  the  fit  for  the  final  model  without  the  use 
of  modification  indices.  Also,  the  final  model  only 
exhibited  moderate  fit,  findings  similar  to  previous 
CFAs  of  the  PTGI-SF  [12,  14]. 

While  this  study  has  limitations,  it  also  has  notable 
strengths.  The  study  had  a  very  robust  sample  size  and 
was  representative  of  the  military  population  as  a  whole, 
making  the  results  generalizable  across  the  military  [28]. 
The  large  sample  size  allowed  for  the  creation  of 
exploratory  and  confirmatory  samples,  which  prevent 
misspecification  arising  from  fitting  a  model  to  available 
data.  Additionally,  with  the  large  sample  size,  the 
estimates  found  in  the  current  study  are  highly  stable. 

Conclusions 

The  current  study  suggests  the  C-PTGI-SF  may  be  used 
in  cross-sectional  and  longitudinal  studies.  In  addition 
to  assessing  positive  psychological  well-being,  the  item 
pairs  allow  for  religiosity  and  relating  to  others  to  be 
examined  individually  as  well.  The  modifications  of  the 
PTGI-SF  make  it  more  suitable  for  use  with  a  large  co¬ 
hort  study  because  such  a  prospective  design  does  not 
allow  for  the  identification  of  an  index  trauma.  Further¬ 
more,  previous  studies  have  questioned  whether  the 
PTGI  can  actually  measure  posttraumatic  growth 
because  the  measure  is  based  on  retrospective  self- 
report  [29].  The  modifications  of  the  C-PTGI-SF  instru¬ 
ment  removed  the  retrospective  report  requirement  of 
the  measure.  This  allows  well-being  to  be  examined 
cross -sectionally  and  it  makes  it  possible  to  objectively 
assess  posttraumatic  growth  using  data  from  two  or 
more  time  points. 

Abbreviations 

AIC:  Akaike  information  criterion;  CFA:  Confirmatory  factor  analysis; 

CFI:  Comparative  fit  index;  C-PTGI-SF:  Current  standing  posttruamtic  growth 
inventory-  short  form;  EFA:  Exploratory  factor  analysis;  IQR:  Inter-quartile 
range;  PTGI:  Posttraumatic  growth  inventory;  PTGI-SF:  Posttraumatic  growth 
inventory-  short  form;  RMSEA:  Root  mean  squared  error  of  approximation; 

SD:  Standard  deviation;  SRMR:  Standardized  root  mean  square  residual; 

TLI:  Tucker-Lewis  index;  U.S.:  United  States 

Acknowledgments 

We  are  indebted  to  the  Millennium  Cohort  Study  participants,  without 
whom  these  analyses  would  not  be  possible,  and  we  would  like  to  thank 
our  cohort  members  for  their  continued  participation. 

In  addition  to  the  authors,  the  Millennium  Cohort  Study  Team  includes 
Richard  Armenta,  PhD;  Lauren  Bauer,  MPH;  Deb  Bookwalter,  ScD;  Anna 
Bukowinski,  MPH;  CPT  Adam  Cooper,  PhD;  James  Davies;  Alex  Esquivel;  CDR 


Kaur  et  al.  BMC  Medical  Research  Methodology  (201 7)  1 7:69 


Page  8  of  9 


Dennis  Faix,  MD,  MPH;  Lt  Col  Susan  Farrish,  MD,  MPH;  Toni  Rose  Geronimo; 
Gia  Gumbs,  MPH;  Isabel  Jacobson,  MPH;  Claire  Kolaja,  MPH;  Joyce  Kong,  PhD; 
William  Lee;  Kyna  Long,  MS;  Denise  Lovec-Jenkins;  Gordon  Lynch;  Rayna 
Matsuno,  PhD;  Danielle  Mitchell,  MPH;  Kristin  Motylinski;  Anna  Nagel,  MPH;  Chiping 
Nieh,  PhD;  Chris  O'Malley,  MPH;  Serguey  Parkhomovsky;  Anet  Petrosyan;  Chris 
Phillips,  MD,  MPH;  Teresa  Powell,  MS;  Rudy  Rull,  PhD,  MPH;  Beverly  Sheppard; 
Steven  Speigle;  Daniel  Trone,  PhD;  Jennifer  Walstrom.  Our  co-investigators  include 
Paul  Amoroso,  MD,  MPH;  Edward  Boyko,  MD,  MPH;  Gary  Gackstetter,  DVM,  PhD, 
MPH;  Greg  Gray,  MD,  MPH;  Dr.  Tomoko  Hooper,  MD,  MPH;  Margaret  Ryan,  MD, 
MPH;  Tyler  Smith,  PhD;  and  Timothy  Wells,  DVM,  PhD.  The  authors  also  thank  the 
professionals  from  the  U.S.  Army  Medical  Research  and  Materiel  Command, 
especially  those  from  the  Military  Operational  Medicine  Research  Program,  Fort 
Detrick,  Maryland. 

Funding 

The  Millennium  Cohort  Study  is  funded  through  the  Military  Operational 
Medicine  Research  Program,  U.S.  Army  Medical  Research  and  Materiel 
Command  (Fort  Detrick,  MD)  under  work  unit  no.  60002.  The  funder  had  no 
part  in  the  study  design,  collection  of  the  data,  analysis  of  the  data,  or 
writing  of  manuscript. 

Availability  of  data  and  materials 

The  datasets  analysed  during  the  current  study  are  not  publicly  available  due 
institutional  regulations  protecting  service  member  survey  responses  but  are 
available  from  the  corresponding  author  on  reasonable  request  (may  require 
data  use  agreements  to  be  developed). 

Authors'  contributions 

NK,  CL,  LT,  HL,  and  DL  developed  the  initial  study  idea.  NK,  BP,  HL,  and  DL 
created  the  analysis  plan.  NK,  BP,  and  LT  performed  the  data  analyses.  NK 
drafted  the  initial  draft  of  the  manuscript.  All  authors  critically  reviewed  and 
revised  the  initial  and  subsequent  drafts  of  the  manuscript.  All  authors  read 
and  approved  the  final  manuscript. 

Competing  interests 

The  authors  declare  that  they  have  no  competing  interests. 

Consent  for  publication 

Not  applicable. 

Ethics  approval  and  consent  to  participate 

The  Millennium  Cohort  procedures  were  approved  by  the  Institutional 
Review  Board  at  the  Naval  Health  Research  Center  (NHRC  2000.0007). 
Participants  provided  their  informed  consent  on  the  baseline  assessment. 

Disclaimer 

I  am  a  military  service  member  (or  employee  of  the  U.S.  Government).  This 
work  was  prepared  as  part  of  my  official  duties.  Title  17,  U.S.C.  §105  provides 
the  "Copyright  protection  under  this  title  is  not  available  for  any  work  of  the 
United  States  Government."  Title  17,  USC,  §101  defines  a  U.S.  Government 
work  as  work  prepared  by  a  military  service  member  or  employee  of  the  U.S. 
Government  as  part  of  that  person's  official  duties. 

This  work  represents  Report  No.  16-734  and  was  supported  by  the  Bureau  of 
Medicine  and  Surgery  under  work  unit  no.  60002.  The  Millennium  Cohort  Study 
is  funded  through  the  Military  Operational  Medicine  Research  Program,  U.S. 
Army  Medical  Research  and  Materiel  Command  (Fort  Detrick,  MD).  The  views 
expressed  in  this  article  are  those  of  the  authors  and  do  not  necessarily  reflect 
the  official  policy  or  position  of  the  Department  of  the  Navy,  Department  of  the 
Army,  Department  of  the  Air  Force,  Department  of  Veterans  Affairs,  Department 
of  Defense,  or  the  U.S.  Government.  Approved  for  public  release;  distribution 
unlimited.  U.S.  Government  Work  (17  USC  §105).  Not  copyrighted  in  the  United 
States.  Human  subjects  participated  in  this  study  after  giving  their  free  and 
informed  consent.  This  research  has  been  conducted  in  compliance  with  all 
applicable  federal  regulations  governing  the  protection  of  human  subjects  in 
research  (Protocol  NHRC.2000.0007). 

Publisher's  Note 

Springer  Nature  remains  neutral  with  regard  to  jurisdictional  claims  in 
published  maps  and  institutional  affiliations. 


Received:  29  November  2016  Accepted:  7  April  2017 
Published  online:  20  April  2017 

References 

1.  Linley  PA,  Joseph  S.  Positive  change  following  trauma  and  adversity:  a 
review.  J  Trauma  Stress.  2004;1 7:1 1-21. 

2.  Tedeschi  RG,  Calhoun  LG.  The  posttraumatic  growth  inventory:  measuring 
the  positive  legacy  of  trauma.  J  Trauma  Stress.  1996;9:455-71. 

3.  Tedeschi  RG,  McNally  RJ.  Can  we  facilitate  posttraumatic  growth  in  combat 
veterans?  Am  Psychol.  2011  ;66:1 9-24.  doi:1 0.1 037/a002 1896. 

4.  Tedeschi  RG,  Calhoun  LG.  Posttraumatic  growth:  conceptual  foundations 
and  empirical  evidence.  Psychol  Inq.  2004;15:1-18. 

5.  Bellizzi  KM,  Blank  TO.  Predicting  posttraumatic  growth  in  breast  cancer 
survivors.  Health  Psychol.  2006;25:47-56.  doi:1 0.1 037/0278-6 133.25. 1.47. 

6.  Lamer  B,  Blow  A.  A  model  of  meaning-making  coping  and  growth  in 
combat  veterans.  Rev  Gen  Psychol.  201 1;1 5:1 87-97.  doi:1 0.1 037/a002481 0. 

7.  Lee  JA,  Luxton  DD,  Reger  GM,  Gahm  GA.  Confirmatory  factor  analysis  of  the 
posttraumatic  growth  inventory  with  a  sample  of  soldiers  previously 
deployed  in  support  of  the  Iraq  and  Afghanistan  wars.  J  Clin  Psychol. 

201 0;66:81 3-9.  doi:1 0.1 002/jclp.20692. 

8.  Powell  S,  Rosner  R,  Butollo  W,  Tedeschi  RG,  Calhoun  LG.  Posttraumatic 
growth  after  war:  a  study  with  former  refugees  and  displaced  people  in 
Sarajevo.  J  Clin  Psychol.  2003;59:71-83. 

9.  Linley  PA,  Andrews  L,  Joseph  S.  Confirmatory  factor  analysis  of  the 
posttraumatic  growth  inventory.  J  Loss  Trauma.  2007;12:321-32. 

10.  Cann  A,  Calhoun  LG,  Tedeschi  RG,  Taku  K,  Vishnevsky  T,  Triplett  KN, 
Danhauer  SC.  A  short  form  of  the  posttraumatic  growth  inventory.  Anxiety 
Stress  Coping.  2010;23:127-37.  doi:1 0.1 080/1 061 5800903094273. 

11.  Leong  Abdullah  MF,  Nik  Jaafar  NR,  Zakaria  H,  Rajandram  RK,  Mahadevan  R, 
Shah  SA.  Posttraumatic  growth,  depression  and  anxiety  in  head  and  neck 
cancer  patients:  examining  their  patterns  and  correlations  in  a  prospective 
study.  Psycho-Oncology.  2015;24:894-900. 

12.  Lamela  D,  Figueiredo  B,  Bastos  A,  Martins  H.  Psychometric  properties  of  the 
Portuguese  version  of  the  posttraumatic  growth  inventory  short  form 
among  divorced  adults.  Eur  J  Psychol  Assess.  2013;30:3-14.  doi:1 0.1 027/ 

1 01 5-5759/a0001 61 . 

13.  Blix  I,  Hansen  MB,  Birkeland  MS,  Nissen  A,  Heir  T.  Posttraumatic  growth, 
posttraumatic  stress  and  psychological  adjustment  in  the  aftermath  of  the 
2011  Oslo  bombing  attack.  Health  Qual  Life  Outcomes.  201 3;1 1 :1 60. 

doi:1 0.1 1 86/1 477-7525-1 1-160. 

14.  Kaler  ME,  Erbes  CR,  Tedeschi  RG,  Arbisi  PA,  Polusny  MA.  Factor  structure  and 
concurrent  validity  of  the  posttraumatic  growth  inventory-short  form 
among  veterans  from  the  Iraq  War.  J  Trauma  Stress.  201 1;24:200-7. 

doi:1 0.1 002/jts.20623. 

15.  Frazier  P,  Tennen  H,  Gavian  M,  Park  C,  Tomich  P,  Tashiro  T.  Does  self- 
reported  posttraumatic  growth  reflect  genuine  positive  change?  Psychol 
Sci.  2009;20:912-9. 

16.  Nolen-Hoeksema  S,  Davis  CG.  Theoretical  and  methodological  issues  in  the 
assessment  and  interpretation  of  posttraumatic  growth.  Psychol  Inq. 
2004;15:60-4. 

17.  Jayawickreme  E,  Blackie  LER.  Post-traumatic  growth  as  positive  personality 
change:  evidence,  controversies  and  future  directions.  Eur  J  Personal. 
2014;28:312-31.  doi:1 0.1 002/per.  1 963. 

18.  Occhipinti  S,  Chambers  SK,  Lepore  S,  Aitken  J,  Dunn  J.  A  longitudinal  study 
of  post-traumatic  growth  and  psychological  distress  in  colorectal  cancer 
survivors.  PLoS  ONE.  201 5;1 0:e01 391 1 9.  doi:1 0.1 371/journal.pone.01 391 1 9. 

19.  Gray  GC,  Chesbrough  KB,  Ryan  MA,  Amoroso  P,  Boyko  EJ,  Gackstetter  GD, 
Riddle  JR,  Millennium  Cohort  Study  Group.  The  millennium  cohort  study:  a 
21 -year  prospective  cohort  study  of  140,000  military  personnel.  Mil  Med. 
2002;167:483-8. 

20.  Ryan  MA,  Smith  TC,  Smith  B,  Amoroso  P,  Boyko  EJ,  Gray  GC,  Hooper  Tl. 
Millennium  cohort:  enrollment  begins  a  21-year  contribution  to  understanding 
the  impact  of  military  service.  J  Clin  Epidemiol.  2007;60:181-91.  doi:1 0.1 01 6/j. 
jcli  nepi.2006.05.009. 

21.  Pearlin  LI,  Menaghan  EG,  Lieberman  MA,  Mullan  JT.  The  stress  process. 

J  Health  Soc  Behav.  1981;22:337-56. 

22.  Fabrigar  LR,  Wegener  DT,  MacCallum  RC,  Strahan  EJ.  Evaluating  the  use  of 
exploratory  factor  analysis  in  psychological  research.  Psychol  Methods. 
1999;4:272-99. 

23.  Preacher  KJ,  MacCallum  RC.  Repairing  Tom  Swift's  electric  factor  analysis 
machine.  Underst  Stat.  2003;2:13-43.  doi:1 0.1 207/SI  5328031  US0201_02. 


Kaur  et  al.  BMC  Medical  Research  Methodology  (201 7)  1 7:69 


Page  9  of  9 


24.  Kline  RB.  Principles  and  practice  of  structural  equation  modeling.  3rd  ed. 
New  York:  The  Guilford  Press;  2011. 

25.  McDonald  RP,  Ho  MHR.  2002  Principles  and  preactives  in  reporting 
structural  equation  analyses.  Psychol  Methods.  2002;7:64-82. 

26.  MacCallum  R.  Specification  searches  in  covariance  structure  modeling. 
Psychol  Bull.  1986;100:107-20. 

27.  Schreiber  JB,  Nora  A,  Stage  FK,  Barlow  EA,  King  J.  Reporting  structural 
equation  modeling  and  confirmatory  factor  analysis  results:  a  review.  J  Educ 
Res.  2006;99:323-38. 

28.  Wells  IS,  Jacobson  IG,  Smith  TC,  Spooner  CN,  Smith  B,  Reed  RJ,  Ryan  MA. 
Prior  health  care  utilization  as  a  potential  determinant  of  enrollment  in  a 
21 -year  prospective  study,  the  millennium  cohort  study.  Eur  J  Epidemiol. 
2008;23:79-87.  doi:1 0.1 007/s  1 0654-007-921 6-0. 

29.  Blanchard  EB,  Jones-Alexander  J,  Buckley  TC,  Forneris  CA.  Psychometric 
properties  of  the  PTSD  Checklist  (PCL).  Behav  Res  Ther.  1996;34:669-73. 


Submit  your  next  manuscript  to  BioMed  Central 
and  we  will  help  you  at  every  step: 


•  We  accept  pre-submission  inquiries 

•  Our  selector  tool  helps  you  to  find  the  most  relevant  journal 

•  We  provide  round  the  clock  customer  support 

•  Convenient  online  submission 

•  Thorough  peer  review 

•  Inclusion  in  PubMed  and  all  major  indexing  services 

•  Maximum  visibility  for  your  research 


Submit  your  manuscript  at 
www.biomedcentral.com/submit 


£  ^  BioMed  Central 


REPORT  DOCUMENTATION  PAGE 

Form  Approved 

OMB  No.  0704-0188 

The  public  reporting  burden  for  this  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources, 
gathering  and  maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of 
information,  including  suggestions  for  reducing  the  burden,  to  Department  of  Defense,  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports  (0704-0188), 
1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington,  VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  any 
penalty  for  failing  to  comply  with  a  collection  of  information  if  it  does  not  display  a  currently  valid  OMB  control  number. 

PLEASE  DO  NOT  RETURN  YOUR  FORM  TO  THE  ABOVE  ADDRESS. 

1.  REPORT  DATE  (DD-MM-YYYY)  2.  REPORT  TYPE 

14-06-2016  Journal  Article 

3.  DATES  COVERED  (From  -  To) 

2011-2013 

4.  TITLE  AND  SUBTITLE 

Evaluation  of  a  modified  version  of  the  Posttraumatic  Growth  Inventory- Short 
Form 

5a.  CONTRACT  NUMBER 

5b.  GRANT  NUMBER 

5c.  PROGRAM  ELEMENT  NUMBER 

6.  AUTHOR(S) 

Kaur,  Navjot;  Porter,  Ben;  LeardMann,  Cynthia  A;  Tobin,  Laura  E.;  Lemus, 
Hector;  Luxton,  David  D.;  The  Millennium  Cohort  Study  Team 

5d.  PROJECT  NUMBER 

5e.  TASK  NUMBER 

5f.  WORK  UNIT  NUMBER 

60002 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Commanding  Officer 

Naval  Health  Research  Center 

140  Sylvester  Rd 

San  Diego,  CA  92106-3521 

8.  PERFORMING  ORGANIZATION 

REPORT  NUMBER 

16-79 

9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

Commanding  Officer  Chief,  Bureau  of  Medicine  and  Surgery 

Naval  Medical  Research  Center  (MED  00),  Navy  Dept 

503  Robert  Grant  Ave  7700  Arlington  Blvd  Ste  51 13 

Silver  Spring,  MD  20910-7500  Falls  Church,  VA  22042-5113 

10.  SPONSOR/MONITOR  S  ACRONYM(S) 

BUMED/NMRC 

11.  SPONSOR/MONITOR  S  REPORT 

NUMBER(S) 

12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  is  unlimited. 

13.  SUPPLEMENTARY  NOTES 

Open  access  publication.  BMC  Medical  Research  Methodology,  17:69,  20  April  2017,  doi:10.1186/sl2874-017-0344-2 


14.  ABSTRACT 

Background:  Posttraumatic  growth  is  the  positive  change  resulting  from  traumatic  experiences  and  is  typically  assessed  with  retrospective  measures  like  the  Posttraumatic 
Growth  Inventory  (PTGI).  The  PTGI  was  designed  to  include  reference  to  a  specific  traumatic  event,  making  it  difficult  to  implement,  without  change,  in  prospective  survey 
studies.  Thus,  a  modified  Posttraumatic  Growth  Inventory-Short  Form  (PTGI-SF)  was  included  in  a  large  prospective  study  of  current  and  former  U.S.  military  personnel.  The 
current  study  provides  preliminary  psychometric  data  for  this  modified  measure  and  its  ability  to  assess  psychological  well-being  at  a  single  time  point. 

Methods:  The  study  population  (N  =  135,843)  was  randomly  and  equally  split  into  exploratory  and  confirmatory  samples  that  were  proportionately  balanced  on  trauma  criterion. 
Exploratory  factor  analysis  and  confirmatory  factor  analysis  (CFA)  were  performed  to  assess  the  psychometric  validity  of  the  modified  measure.  The  final  model  was  also 
assessed  in  a  subset  of  the  confirmatory  sample  with  a  history  of  trauma  using  CFA. 

Results:  Results  supported  a  single-factor  model  with  two  additional  correlations  between  items  assessing  spirituality  and  items  assessing  compassion/appreciation  for  others. 
This  model  also  fits  among  the  subset  with  a  history  of  trauma.  The  resulting  measure  was  strongly  associated  with  social  support  and  personal  mastery. 

Conclusions:  The  modified  PTGI-SF  in  this  study  captures  psychological  well-being  in  cross-sectional  assessments,  in  addition  to  being  able  to  measure  posttraumatic  growth 
with  multiple  assessments.  Results  indicate  that  the  modified  measure  is  represented  by  a  single  factor,  but  that  items  assessing  spirituality  and  compassion/appreciation  for 
others  may  be  used  alone  to  better  capture  these  constructs. 


15.  SUBJECT  TERMS 

psychological  well-being,  post- traumatic  growth  inventory,  military,  psychometrics 


|  16.  SECURITY  CLASSIFICATION  OF: 

17.  LIMITATION  OF 
ABSTRACT 

18.  NUMBER 
OF 

PAGES 

19a.  NAME  OF  RESPONSIBLE  PERSON 

a.  REPORT 

b.  ABSTRACT 

c.  THIS  PAGE 

Commanding  Officer 

U 

U 

U 

UU 

9 

19b.  TELEPHONE  NUMBER  (Include  area  code) 

COMM/DSN:  (619)  553-8429 

Standard  Form  298  (Rev.  8/98) 

Prescribed  by  ANSI  Std.  Z39.18 


